University of Northern Iowa

UNI ScholarWorks
Graduate Research Papers

Student Work

1995

Lessons from Intelligence: Integrating psychometric, triarchic, and
MI theories
Larry F. Herzog
University of Northern Iowa

Let us know how access to this document benefits you
Copyright ©1995 Larry F. Herzog
Follow this and additional works at: https://scholarworks.uni.edu/grp
Part of the Education Commons

Recommended Citation
Herzog, Larry F., "Lessons from Intelligence: Integrating psychometric, triarchic, and MI theories" (1995).
Graduate Research Papers. 2528.
https://scholarworks.uni.edu/grp/2528

This Open Access Graduate Research Paper is brought to you for free and open access by the Student Work at UNI
ScholarWorks. It has been accepted for inclusion in Graduate Research Papers by an authorized administrator of
UNI ScholarWorks. For more information, please contact scholarworks@uni.edu.

Lessons from Intelligence: Integrating psychometric, triarchic, and MI theories
Abstract
As intelligence theory evolves, educators integrate new approaches with educational practice. In this
review, the history of intelligence theory is probed. Implications of traditional psychometric theory, the
triarchic theory of Robert Sternberg, and t:he multiple intelligences theory of Howard Gardner are cited.
Utilizing the published literature and personal observation, the author concludes that future educators
wi11 have the benefit of a broader viewpoint of the construct of intelligence than is presently the case.

This open access graduate research paper is available at UNI ScholarWorks: https://scholarworks.uni.edu/grp/2528

Lessons From Intelligence:
Integrating
Psychometric,
Triarchic, and MI Theories

A Research Paper Submitted
In Partial FulfilJ.ment of the
Requirements for the Degree of
Master of Arts In Education:
General Educational Psychology

• Larry F. Herzog

University of Northern Iowa

This Research Paper by: Larry F. Herzog

Entitled:

Lessons From Intelligence: Integrating Psychometric,
Triarchic, and MI Theories

has been approved as meeting the researoh paper requirement for the
Degree of Master of Arts in Education:

General Educational l'sycholoey.

Suzanne Freedman

Paper

Charles V. Dedrick

Graduate Faculty Advisor

Barry J. Wilson

Date Apprc•ved

Table of Contents
Abstract

2

What Is Intelligence?

3

Intelligence: A Historical Perspective
Ancient Times
. . . . . . . . . .
The 19th Century . . . . . . . . . .
Binet and His Descendants: Psychometric
Beginnings

<

•

•

•

4
4
5
7

9
10
11

The Psychometric Approach
The Stanford-Binet Intelligence Scale
The Wechsler Intelligence Scales
Theory Into Practice: Implications of the
Traditional Psychometric Approach.

13
.
.
.
.
.

15
17
18
20
23

.

25

The Multiple Intelligences Approach
Gardner's Theory of Multiple Intelligences
Linguistic intelligence.
. . . .
Logical-mathematical intelligence.
Spatial intelligence. . . . . . .
Musical intelligence. . . . . . .
Bodily-kinesthetic intelligence.
Interpersonal intelligence.
Intrapersonal intelligence.
Exemplars of the intelligences
. . . . .
Theory Into Practice: Implications of the
Multiple Intelligences Approach

27
29
30
30
31
31
32
32
34
36

Integrating the Three Theories
. . . . . .
Traditional Approach Identifies Exceptional
Cases . . . . . . . . . . . .
Practical Intelligence For Schools
Conclusion

40

References

47

. . . . . . . . . . . .
The Triarchic Approach
The Triarchic Theory of Intelligence . . .
The contextual subtheory.
. . .
. . .
The experiential subtheory.
. . .
The componential subtheory.
Theory Into Practice: Implications of the
Triarchic Approach
. . .

37

40
42
44

Intelligence
2
Abstract
As intelligence theory evolves, educators integrate
new approaches with educational practice.

In this

review, the history of intelligence theory is probed.
Implications of traditional psychome tric theory, the
tr.iarchic theory of Robert Sternberg, and t:he multiple
intelligences theory of Howard Gardner are cited.
Utilizing the published literature and personal
observation, the author concludes that future educators
wi11 have the benefit of a brqader viewpoint of the
construct of intelligence than is presently the case.
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What Is Intelligence?
From the need to understand our students' results
on tests of intelligence to the wonder of how to best
develop their intellectual gifts, the construct of
"intelligence" is confronted routinely by educators.
Yet, according to psychologists Kaplan and Saccuzzo
(1993), of all of the concepts used in academic
~

psychology, intelligenc~ is among the most difficult to
define.
Consequentially, ma~ definitions and seemingly
divergent approaches exist to the study of intelligence.
What is needed, according to Sternberg (1984), is for
responsible proponents of newer theories to seek a blend
of ideas.

Shaughnessy (1985) believes that this

integration process will ultimately lead to a reconceptualization of the construct of intelligence.
This review examines the evolution of intelligence
theory, and attempts to integrate psychometric,
triarchic, and MI (multiple intelligences) theory with
educational practice.
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Intelligence:

A Historical Perspective

Ancient Times
Since the rise of the Greek city-state, the
discussion of mental powers has been docurnented.
Socrates states "Know thyself" (Plato, 370 BC/1972
trans., 230a).

Aristotle expounds "All men [sic] by

nature desire to know

11

(Aristotle, trans. 1928, 980a).

St. Augustine, commenting on Plato's work nearly 800
years later, extols "Now, as to what Plato thought with
respect to each of these part~-- that is, what he
believed to be the end of all actions, the taus~ of all
natures, and the light of all iiµ:elligences - it would
be a question too J.ong to discuss, and about which we
aught not to make a.ny rash affirmation'' (Augustinus,
trans. 1948, book VIII, chap. IV, line 32).

In early

medieval times, St. Thomas Aquinas asserts, \'The prime
author and mover of the universe is intelligence"
(Randall, 1976, p. 941.
None of these individua.ls tried to quantify
intelligence by meaI!s of an IQ score.

The development

of intelligence testing, and ultimately a singular
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numeric measure of intelligence, or IQ was an invention
of the 19th century mind (Deese, 1993).
The 19th Century
The march toward the measure of intellect was begun
in 1785 by Franz Gall.

Gall's study of the human brain

lead to the development of the theory of phrenology, the
belief in a connection between skull protuberances and
behavior (Peloquin, 199~).

Determining intelligence

using phrenology involved the measuring and feeling of
the bumps on one's skull~ According to Peloquin (1994),
the approach enjoyed popularity among many of the famous
individuals of the day.

Counted among the followers of

phrenology were such notables as Edgar Allan Poe, Walt
Whitman, Horace Mann, and Ralph Waldo Emerson.
As research progressed on brain physiology, Gall's
phrenology was eventually rejected because of a lack of
evidence to support correlation between bumps on the
head and intelligence.

Phrenology was determined to be

a form of quackery (Young, 1970).

Though Gall's method

was unacceptable, he may have contributed to future
developments by suggesting that it was possible to
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measure intelligence.
The publication of Darwin's (1859) Origin of
Species proved heuristic to Darwin's cousin, Sir Francis

Galton.

Believing that the capabilities of human beings

were somewhat continuous with those of lower animals,
Galton (1883) set out to build a theory and measurement
devices that could ascertain intellectual faculties.

He

attempted to prove that intelligence is closely linked
to a person's energy level and sensitivity.
In Gal ton's (1883) view, _.,.someone who pursues their
interests with seemingly boundless energy, is likely to
be more intelligent than someon~ who is largely
sedentary.

Gallon suggests that intelligent people are

more sensitive than dullards, and more environmentally
aware.

The intelligent also feel pain quicker than the

less intelligent (Galton, 1883).
LTames

McKean Cattell (1890), one of Gal ton's

colla~orators, believed that psychology should rest on a
foundation of experiment and measurement just like the
physical sciences.

Cattell, was at the time, a leading

"experimental" psychologist, in the tradition of Wilhelm
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Wundt.

As the head of the psychological laboratory at

Columbia University, Cattell (1890) sought to devise
mental tests based on Galton's ideas.

"Dynamometer

pressure" was among the 50 psychophysical tests used by
Cattell.

With this instrument Cattell could measure the

pressure resulting from a subject squeezing a rubber
bulb at maximum effort.
Eventually such tes~ were proven to be useless in
determining intelligence (Sternberg, 1990).

Believing

that Cattell's tests shoul~correlate both with each
other and external measures of academic success, one of
his students, Clark Wissler (1901), examined 21 of the
tests.

Wissler's study showed that the psychophysical

tests had nothing to do with the general ability of
college students.

No statistically significant

correlations were found (Sternberg, 1990).
Binet and His Descendants:~ ~P~sychometric Beginnings
While Galton and Cattell were pursuing the~r views
on intelligence, another investigator, named Alfred
Binet, was beginning his investigation into the mental
abilities of children.

The minister of public
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instruction in Paris had asked Binet to devise methods
that would sort children into appropriate educational
programs.

Ultimat~ly, it was hoped that by

understanding a child's needs, an adequate education
could be insured for all (Binet

&

Simon, 1916).

One can not underestimate the difficulty that Binet
and his colleagues faced as they began their task of
devising measures that could sort, in Binet's words,
"mentally defective" Parisian children (Binet
1914).

&

Simon,

A measurable definiti~ of intelligence had

escaped Galton and his successors.
start with.

Binet had little to

The f i.rst step was•~o decide what

.i_11tell.igence is.

Binet (1916), unlike Galton and Cattell, decided to
look for complex rather than simple processes in
ascertaining intelligent behavior.

From this start,

Binet and his collaborators used a trial and error
method in determining which tasks to include in their
test.

Through expe.r.iment and hypothesis testi.ng, Binet

developed the world's first pencil and paper
intelligence test in 1905.
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The Psychometric Approach
Binet's theory of intelligence and the tests used
to measure it may have never become popular in the
United States if it weren't for the work of Lewis
Terman.

Terman (1916) is credited with popularizing

Binet's work and with having produced several updates of
the original instrument.

-

Another contributor ~P the psychometric approach to
intelligence was Charles Spearman.

Spearman, a former

British Army officer, bega:dr-his studies of correlations
among mental ability tests at the beginning of the 20th
century.

Spearman (1904) noted that when the same

individual took two or more of these tests, the results
usually showed that when a person scored well on one
test, that person also scored well on the other test.
If the person scored poorly on one test, the person
scored poorly on the other test.
This positive correlation between scores on the
instruments led Spearman (1927) to hypothesize the
existence of a unitary mental factor influencing
performance on the various tests.

This unitary factor

•
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was labeled g, for "general intelligence."
further sought to define this construct.

Spearman

He believed

that g involved the general capacity for inferring and
applying relationships drawn from experience.

This was

in deference with the idea that intelligence was the
ability to learn, or to put to use previous learning.
In Spearman's (1927) conceptualization, g was simply a
person's capacity for complex mental work.

Spearman's

contribution is the foundation upon \-Jhich all mental
measurements yielding a singl~"IQ" sc:ore are based
(Thorndike, 1994).
The Stanford-Binet Intelligence,~cale_
The latest revision of Binet's test, now called the
Stanford-Binet, was released in 1986 and contains 15
individual tests grouped into one of four content areas
(Thorndike, R.L., Hagen, E.P., & Sattler, J.M., 1986).
While the latest Binet is far from perfect, it is well
constructed and meets the highest standards for a modern
psychological test (Kaplan

&

Saccuzzo, 1993).

1\nastas.i (1989) criticizes the Stanford-Binet
InteLLigence Scale for inadequate communication with
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test users, especially in clinical settings.

She states

that more information on Standardized Age Score (SAS)
interpretation should be included with test materials.
Currently, limited guidance on interpretation of
profiles is offered by an appendix in the Technical
Manual, which Anastasi believes many users may not read.
Cronbach (1989) cites the Stanford-Binet for

·-

providing poor informatio~ on the reliability of' scores.
I

He believes that retests done on 60 subjects, of ages 5
and 8 years, after a lapse~ four months are
inadequate.

Cronbach states that retests should be

conducted with a change of examiners on 100 subjects of
a wider variety of ages.

Efforts should also be made to

control for a memory effect, by using a stepped-up
correlation of odd items in the first trial with even
items on the second (Cronbach, 1989).
The Wechsler Intel~ligence Scales
Improving and building upon Binet and Terman's
work, Wechsler (1939) pioneered a test that included
items which would identify nonintellective factors.
Wechsler argued that factors such as attitude,
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.,.experience, or emotional function are .invo:lved in
intelligent behavior.

Though Binet and Terman were

aware of these components, their test did not take them
into account.
The Wechsler-Bellevue Intelligence Scale has been
extensively revised and is offered in several versions,
based upon age groupings.

The current versions include:

the WPPSI-R (Wechsler Preschool and Primary Scale of
Intelligence) for ages 4 to 6 1/2 (Wechsler, 1985), the
WISC-III (Wechsler Intelligene@ Scale for Children) for
ages 6 1/2 to 16 years, 11 months (Wechsler, 1991), and
the WATS-R (Wechsler Adult Inteµigence Scale, Revised)
for age 17 and ov~r (Wechsler, 1981).
Wechsler (1939) also introduced the point scaLe
concept to intelligence testing.

Early Binet scales

were normed to age level.s, a concept that .has since been
abandoned, adapting the Wechsler method instead.

In a

point scale, credits or points are assigned to each
item.

The exarninee gets a specific amount of cred::..t: for

each item passed, regardless of his or her age.
The Wechsler tests provide a performance scale as
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well.

This is in response to criticism of the Binet

scale for overemphasizing language and verbal skills.
Rather than just asking written questions, performance
tasks ask subjects to do something, such as copying
symbols or pointing to a missing detail.

Ultimately,

three scores are obtained with the modern Wechsler Adult
Intelligence Scale (WAIS-R).

These include:

verbal IQ,

-

performance IQ, and full-s.aale IQ (Wechsler, 1981).
I

Theory Into Practice:
Psychometric Approach.

Implications of the Traditional

v-

The Binet model was conceived at the beginning of
this century, to distinguish subnormal or intellectually
limited children from their more astute peers.

Since

then, the evolved theory, and the instruments devised to
measure it, have been shown to have high validity in
predicting a youngster's success in school.

Cronbach

states in his review of the Stanford Binet that "It
concentrates on quantifying the attribute that a century
of psychometrics has proved central to educational and
vocational success" (Cronbach, 1989, p. 775).

Kaufman,

in his guide to the use of the Wechsler Intelligence
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Scales for Children (WISC-R), says "Intelligence
quotients are used to predict ability to learn in
school, and the close theoretical relationship between
intelligence and learning ability is indisputable"
(Kaufman, 1979, p. 5).
IQ tests do not purport to measure intelligence,
but rather they are intended to measure a sample of
intelligent behavior.

They are valuable tool5 in

predicting scholastic aptitude (Brody, 1992), though
they are not infallible (Zigle:i

&

Seitz, 1982).

IQ

tests correlate higher with the number of yea.rs a
student spends in school, than tJiey do with grade point
,r

average (Ceci, 1991).

Scores on IQ tests correlate

highly with the prestige of an occupation that a student
will eventually enter (McCall, 1977), and somewhat with
success within an occupational group (Grotevant

&

Cooper, 1988).
Traditional psychometric intelligence tests are
mo~t useful to educators in understanding those who
score in either of the tails of the bell shaped curve.
Subjects scoring i.n the left tail may face learning
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problems or mental retardation.

Those scoring in the

right tail may be gifted antj have special talents to
develop.

Psychometric intelligence tests provide

utility to educators in understanding exceptional cases.
This author believes that for those in the vast
middle of IQ testing, the 68.27 percent with scores from
85 to 115, the psychometric approach offers little

·-

utility other than to sta~ what is likely already
known, a student is a shade of average.
Assuming that the gift~ and the mentally retarded
have been assigned special programs, what does the
intelligence literature tell us about the students
remaining?

The limited, but highly influential model of

intelligence founded by Alfred Binet offers little
direction.

To gain additional understanding of the

average student's intelligence, one can consider the
triarchic theory formulated by cognitive psychologist
Robert Sternberg of Yale University.
The Triarchic Approach
Robert Sternberg (1985)·believes that the
traditional psychometric approach to intelligence tends
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to address only very limited aspects of human
intellective ability.

He defines the traditional

approach, and his own earlier componential theory, as
theories of cognition (Sternberg, 1985).

Sternberg

states that such theories are of lesser value, as fullscale theories of intelligence.

"I believe the present

theory goes beyond many past theories in both the
breadth of questions addressed and the depth of the
questions answered" (Sternberg, 1985, p. xiv).
To better understand acc~nts cf intelligence,
Sternberg (1985) broadly classifies them to be either
explicit theories of intelligen'f€ or implicit theories
of intelligence.

Under the rubric of explicit theories,

is listed the traditional or psychometric approach.
Also included is cognitive theorizing.
Cognitive theories attempt to understand
intelligence through defining which mental processes
underlie cognitive task performance.

Cognitive

theorists concern themselves with such issues as Speed
of processing, choice of speed, speed of lexical access,
and speed of reasoning processes. - The arrival of
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computers has been heuristic to the cognitive apprpach
(Dehn

&

Schank, 1982). Concepts such as short-term and

long-term memory, capacity of memory, and speed of
processing have their parallels in information
management systems (Thorndike, 1984 as cited in
Shauhghnessey, 1985).

Measurement of these capacities

in humans is central to the approach.

-

Implicit theories of,Ji.ntelligence are based on what
I

people, either experts or lay people, believe
intelligenc~ to be (Sternb~, 1985).

One definition of

intelligence could be that it is what the tests measure
(Boring, 1923; Jensen, 1969).

Implicit theorists try to

discover what makes up the informal theories that exist,
in some form, in people's heads.

Sternberg states,

"Explicit theories may thus be seen as formalizations of
experts' implicit theories" (Sternberg, 1985, p. 39).
The Triarchic Theory of Intelligence
The triarchic theory of intelligence is made-up of
three subtheories, the contextual, the experiential, and
the componential (Sternberg, 1985).

Intelligence
18
The contextual subtheory.
The role of mental powers must be considered in
context with the sociocultural setting or environment
that a subject operates in (Sternberg, 1985).

This

suggests that there are differences in what may pass for
intelligent behavior from time to time and from place to
place.

In the United States it is considered

intelligent behavior to be quick in the reaction to
assigned tasks.

In other areas of the world, for

example, Latin America, timeLilaless is not nearly as
valued as it is here.
exc;l..uded

tn

Consequentially, it could be

some cultural definirtions of intelligence.

Sternberg (1985) considers three processes to be
included in the contextual subtheory of intelligente.
These processes of adaptation, selection, and shaping
are hierarchically related in this order.
Adaptation involves trying to find a good fit
. between one's self and his or her environment or
lifestyle,

A newlywed is required to adapt from single

life to married li.fe.

Everyone who gets married must

adnpt to changing living patterns, to a greater or
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lesser degree.

Some people will find married life

rewarding and fulfilling.· Others will find their new
marital status lacking.

If adaptation is not desirable

or possible, a partner may opt out of the marriage and
seek a divorce.
The selection of an alternative lifestyle, such as
that resulting from the termination of a marriage, is

-

the second option in the CJntextual subtheory.

The

individual learns from past choices and attempts to find
a better fit in a new conte~t, such as going back to a
single lifestyle or finding a new partner.
Sometimes the selection of an alternative lifestyle
isn't possible.

For instance, if the partners are

Catholic, they may face religious hurdles to annulling
their marriage.

If the partners have produced

offspring, their children's welfare may be impaired by a
separation of the parents.

In such a case, a third

option exists.
Environmental shaping is an effort to remake the
environment to better fit the individual (Sternberg,
1985).

Negotiations may be conducted and issues
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resolved between marital partners.

Through shaping, a

myriad of options are considered, reviewed, and
implemented with the intention of selecting a better
match between the person and his or her environment.
Sternberg's contextual subtheory seeks to capture
the ~eal-world aspect of intelligence.

He has developed

tests that purport to measure aspects of the triarchic
theory (Sternberg, 1985).
th.at address:

These include instruments

1) fluid abilities:

2) fluid abilities:

inductive reasoning,

deduct..ive.\,reasoning,

3) crystallized intelligence:· acquisition of verbal
com~rehen~ion, 4) crystallized ¥1telligence:
comprehension and understanding of words and word usage,
and 5) social and practical intelligence (Sternberg,
1985).
The experiential subtheor.L_
The traditional psychometric approach to
intelligence involves a subject performing various
tasks.

.A

score would be assigned for quality of

performance on each task, and statistically an IQ would
be assigned to the individual.

Sternberg (1990) has
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cited psychometric theorists for their lack of a priori
guidelines for task selection.

Theorists selected some

tasks that they thought would "work," in some sense of
the word. ·Over time, these tasks have been correlated
with other similar tasks and have come to represent
measures of intelligence.
In Sternberg's (1985) view the proper choice of
tasks and situations for measuring intelligence should.
~

vary across cultures and individuals.
guidelines for selecting tasks.
~

He offers two

The first guideline is

that intelligence involves the ability to deal with
novel tasks, but not too-novel.

In approximate

accordance with Vygotsky's (1978) proximal zone of
development, Sternberg believes that a task to measure
intelligence should be novel, but not totally outside of
a subject's experience.

For a task to be considered, it

must bring to bear cognitive structures that a person
already possesses.

While the subject of agronomy could

provide novel questions for most city dwellers, it would
be far outside of their everyday experience~

Thus, the

subject of agronomy would not be useful in evaluating
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the intelligence of city dwellers.
The other guideline for selecting tasks, is that
intelligence is critically related to the ability to
automatize complex tasks (Sternberg, 1985).

To be

relevant a task must offer some measure of a subject's
ability to automatize key processes.

When driving a car

for the first time there are many questions to attend
to.

How far down do I press the accelerator?

What do

the various traffic signs mean?. When do I apply the
brake to stop before I reach a~ intersection?
In the beginning, all of these questions are
matters of conscious thought, b~ over time they become
non-issues.

-

These operations have become automatized.

Because of automa.tization, a driver can carry on a
complex discussion with a passenger and not even think
consciously about the processes .involved in the
operation of the car.

Automatization is imperative in

all complex operations.

Assuming that individuals have

had the same experience, Sternberg asserts "Intellectual
operations that can be performed smoothly and
automatically by more intelligent individuals are
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performed only haltingly and under conscious control by
less intelligent individuals" (Sternberg, 1985, p. 71).
The componential subtheory.
The componential subtheory is similar to the
traditional approach, except that Sternberg emphasizes
process over structure.

The search for which tests

measure intelligence is secondary to understanding how

-

humans process raw informition into useable skills
(Sternberg, 1985).
Sternberg (1990) ide~ifies three major types of
components: including metacomponents, performance
components, and knowledge acquisition components.
Metacomponents are our internal leaders.

They are

the higher order processes by which we plan and choose
strategies for what we are going to do.

These

metacomponents include:
1) recogni.zing the existence of a problem, 2)
deciding upon the nature of the problem confronting
one, 3) selecting a set of lower order processes to
solve the problem, 4) selecting a strategy into
which to combine these components, 5) selecting a
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mental representation upon which the components and
strategy can act, 6) allocating one's mental
resources, 7) monitoring one's problem solving as
it is happening, and 8)evaluating one's problem
solving after it is done (Sternberg, 1990, p. 269).
While metacomponents are our mind's leaders,
performance components are the workers (Sternberg,
1990).

Performance components are the lower level

processes that execute the instructions of the
metacomponents.

In a typical 4rganizational flow chart,

there are few executives and many workers.

In the

componential subtheory, there a~ likely an infinite
number of performance components.
Sternberg (1990) singles out a few performance
components for special attention.
inductive reasoning include:

The tools of

encoding, inference,

mapping, application, comparison, justification, and
response.

These performance components are special in

the respect that they show the highest loadings on g,
the general intelligence factor (Sternberg, 1990).

.An

understanding of how these inductive factors operate may
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offer insight into the nature of the general factor.
Knowledge acquisition components are used to learn
how to do the processes that performance and
metacomponents will ultimately execute.

"Three

knowledge acquisition components appear to be central in
intellectual functioning:

1) selective encoding, 2)

selective combination, and 3) selective comparison"
(Sternberg, 1990, p. 273) ~.
Selective encoding is involved in the attending
process.

We encode selecti\relY in order to separate

relevant from irrelevant information.

Selective

combination is the building of an integrated, plausible
whole.

After the relevant information is gathered, it

must be organized in a usable manner.

Selective

comparison further sorts information into usable
clusters of knowledge.
Theory Into Practice:

Implicatipns of the Triarchic

A.P:Qroach
Robert Sternberg offers reality to a discussion
that has been mostly theoretical and mathematical in
nature.

While Sternberg accepts much of what the
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traditionalists believe, he is concerned with processes,
not structure.

Triarchic theory expands upon the

traditional approach to intelligence and illustrates
that intelligence isn't something that you only measure
with pen and paper.
The triarchic theory recognizes the role of the
context in which life is lived.

In the United States,

there are vast differences in the context of student's
lives.

What is intelligent behavior in one area may not

be considered intelligent .in a.a.other area.

For

perspective, consider the differences among lives lived
in the suburbs of Connecticut,

if.

the mountains of rural

Tennessee, on farms in Iowa, or in the ghettos of Los
Angeles.
Triarchic theory also asserts that intelligence is
not constant through the life span.
impacted by instruction.

Intelligence can be

The concept of automatization,

suggests that practice and type of practice are key to
the mastery of skills.

Teachers have the ability to

monitor and adjust the novelty level of new material
presented to students.

Intelligence
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Sternberg's work may offer insight to
traditionalists as to why over 30 percent of subjects
will have a change of 20 or more IQ points between the
ages of 6 and 18 (Honzik, Macfarlane,

&

Allen, 1948).

Real world experiences must be effecting IQ test scores,
validating Sternberg's claim that instruction
and experience influence the scores. Both the kind of
formal education teachersJ)rovide, and everyday life
I

experiences seem to combine to influence intelligence.
Sternberg believes, lii',e the traditionalists, that
intelligence can and should be measured.

But he parts

company with them when he considers which tasks
constitute intelligent behavior.

Sternberg ultimately

asserts that the study of human intelligence should
encompass a much broader spectrum than the traditional
approach allows.

In this respect, triarchic theory is

similar to another new approach, the theory of multiple
intelligences.
The Multiple Intelligences Approach
Howard Gardner (1989), of Harvard University, calls
his theory a "radical" approach to the study of
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intelligence.

He believes it is radical because the

theory's .result is not a single score that is a complete
and final measure of IQ.

Unlike Sternberg, Gardner

doesn't accept that intelligence should be measured,
concluding that something as complex and diverse as
intelligence does not lend itself to measurement.
Gardner agrees with Sternberg on the need for contextual
grounding.

"I believe that we should get away

altogether from tests and correlations among tests and
look instead at more naturali~c sources of information
about how peoples around the world develop skills
important to their way of life" 't-(Gardner, 1989, p. 79).
Gardner goes on to define .intelligence as, "The
ability to solve problems or to fashion products that
are valued in one or more cultural settings" (Gardner,
1989, p. 79).

The theory of multiple intelligences is

built on a foundation of studies in cognitive science
and neuroscience (Gardner, 1983).

Subjects, that

Gardner is quick to point out, did not exist when Binet
developed his theory and instrumentation.
To gain insight into the plurality of intellect,
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Gardner (1983) and his colleagues studied ind:j.viduals
with brain damage, idiots savants, prodigies, and other
exceptional persons.

In the search for which

intelligences to include, the group identified four key
criteria that a prospective intelligence must meet.
These include, identifiable core operations or sets of
operations (similar to Sternberg's componential
subtheory), distinctive pl!ttterns in the developmental
history of the intelligence, evolutionary plausibility
(e.g. could the chirping o~birds be a forerunner of
musical intelligence, for instance) and, the distinctive
intelligence must be susceptible to encoding in a symbol
system.
Gardner's Theory of Multiple Intelligences
Gardner (1983) .identified seven intelligences that
he believes meet these criteria, although he states that
there may be more.

The seven intelligences include:

linguistic, logical-mathematical, spatial, musical,
bodily-kinesthetic, interpersonal, and intrapersonal
intelligence (Gardner, 1983).
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Linguistic intelligence.
According to Gardner (1983), linguistic
intelligence involves the skills used in reading and
writing, listening and talking.

He states that

linguistic intelligence reaches its pinnacle in the
poetic craft.

The great poets combine mastery of

semantics, phonology, and syntax to open new worlds
through a fresh union of words.
Logical-mathematical. intelligence.
Logical-mathematical. inte,iligence is the provence
that Gardner believes traditional intelligence tests
measure.

"Jean P.iaget, the gre~ developmental

psychologist, thought he was studying all intelligence,
but I believe he was studying the development of
logical·-mathematical intelligence" (Gardner, 1989, p.
79).

Logical-mathematical intelligence involves the use

of formulas, computations, and the solving of puzzles.
Most scientists possess this form of mental power.

One

m2.y use this form of intelligence when shopping for the
best value between two competing products.
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Spatial intelligence.
Engineers, navigators, sculptors, and surgeons have
highly developed spatial intelligence.

Spatial

intelligence is used to make mental maps of the world,
and to act upon these maps, even in the absence of
relevant physical stimuli (Gardner, 1983).

It is the

ability to recognize an object when it is seen from

-

different angles; and the.J.ability to place the self in
context when one is essentially a part of the problem at
hand.

Persons who visit a ~ountry only once in their

lives, but yet are able to go back and find a tiny
village on the first try, are demonstrating this
intelligence.

In the evolutionary sense, migratory

birds demonstrate spatial powers.
Musical intelligence.
Musical" intelligence in its highest form is
expressed in the composer's art, including such notables
as Beethoven, Bach, or Brahms.

The core elements of

rhythm, pitch, and timbre are essential to this
primarily auditory form of expression (Gardner, 1983).
Although, Gardner notes that the aspect of rhythmic
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organization can exist apart from any auditory.
realization.

Deaf people explain that this rhythmic

aspect is often their entry point to the musical
experience.
Bodily-kinesthetic intelligence.
Bodily-kinesthetic intelligence is exhibited in the
ability to solve physical problems or fashion products
using one's body or parts of the body.

Athletes in

various sports exhibit this power, so do dancers, crafts
people, and surgeons.

Accord~g to Gardner (1983), one

of the highest forms of bodily intelligence can be
witnessed in the art of mime.

r-It is up to the mime to

create the appearance of an object, a persona or an
action; and this task requires artful caricature, an
exaggeration of movements and reaction, if the
components are to be unambiguously recognized and
stitched together into a seamless performance" (Gardner,
1993, p. 206).
Interpersonal intelliaence.
Gardner ( 1983) lab 2ls his last two forms of
1

intelligence "personal intelligences," noting that ~hey
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are not well understood and are elusive to study.

The

first of which is interpersonal intelligence, the
ability to understand other people, their motivations
and their personalities; and the ability to cooperate
with and work together with them.

Successful clinical

psychologists, salespeople, politicians, teachers, and
religious leaders are likely to have highly developed

-

interpersonal intelligenc$ (Gardner, 1983).
Though scientific study of MI theory is just
beginning, research by Ros~w, Skleder, Jaeger, & Rind
(1994) has provided some empirical support for the
existence of an independent interpersonal intelligence.
Rosnow et al. found evidence to support the idea that
interpersonal acumen in adults is not related to
standard indices of the sort found on traditional
psychometric intelligence tests, but rather consists of
unique cognitive abilities.
Subjects in the study were asked to identify the
intentions of an actor to a target, and what the target
understands the actor to mean by his or her actions.
Words and pictures represented children in situations
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such as someone giving a friend a birthday present (true
benevolence), or someone pretending not to hear another
asking a question (syntehetic indifference).

Successful

completion of the exercises rested on being able to
apprehend the differences among the social scenarios
presented.

The result of the exercises was correlated

with a surrogate measure of IQ, derived using S.AT scores
and GPA.
than .11.

The correlation was found to be less
Rosnow et al. caution that their findings

should not be looked at conclll5ively, since SAT
score and GPA were substituted for actual IQ test
scores.
Intrapersonal intelligence.
In Gardner's (1983) original conception of the
seventh form of intelligence, that of intrapersonal, he
emphasized the internal feeling life of the individual;
the ability to understand one's inner emotional life and
act accordingly upon it.

For example, someone who has

an anxiety neurosis could do nothing, or could realize
that their condition is a call to further growth.
In the Introduction to the Tenth Anniversary
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Edition of Frames of Mind, Gardner (1993) states
regarding intrapersonal intelligence, "If I were to
rework the relevant parts of chapter 10 today, I would
stress instead the importance of having a viable model
of oneself and of being able to draw effectively upon
that model in making decisions about one's life"
(Gardner, 1993, p. xviii).
In our culture, peop~e appreciate a story, mythical
or real, about someone who grows up with few or little
advantages, but yet goes o:rtt'to achieve great success,
fame, and notoriety.

Such accomplishment in the face of.

adversity or lack of resources is the stuff of
intrapersonal intelligence.

The intrapersonally

intelligent have a greater understanding of the
endowments given to them at birth, and they fashion
lives that play to their strengths, however limited
(Gardner, 1993) ..

Gardner conducted an extensive

biography of Sigmund .Freud and analyzed his life as an
example of someone who exhibited great intrapersonal
competence (Gardner, 1993b).

Intelligence
36

Exemplars of the intelligences
Freud looked deeply inside of his own mind and
discovered unconscious motivations working to influence
his behavior (Gardner, 1993b).

Through his

observations, Freud came to believe that all people are
subject to similar influences.

With this keen

understanding of his own inner life, Freud gave birth to
one of the most heuristic theories in the history of
mankind.

Freud's theory, which is still taught in many

introductory psychology cours~, has found admirers and
critics since the moment he first offered it nearly 100
years ago.

~

Gardner's (1993b) book, Creating Minds, also
includes biographies of the lives of six other
outstanding individuals that serve as examples of each
of the aforementioned intelligences.

Chosen as persons

who exemplify the other intelligences were:

Albert

Einstein, logical-mathematical; Pablo Picasso, spat.i..al;
Igor Stravinsky, musical; T.S. Eliot, linguistic; Martha
Graham, bodily-kinesthetic; and Mahatma Gandhi,
interpersonal.
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Theory Into Practice:

Implications of the Multiple

Intelligences Approach
The multiple intelligence theory has, since its
inception in 1983 and to this day, attracted a great
deal of attention from educators (Gardner, 1993c).
Gardner (1989) not only proposes a new approach to
intelligence, but also one toward schooling.

It has

~

been said that during the~middle ages, there wasn't
enough knowledge in all the world to fill a man, so
education was necessarily 1¥oad.
everything.

The educated learned

But due to the extraordinary expansion of

knowledge during the ensuing centuries and especially
during the twentieth century, it is becoming impossible
to become a renaissance man or woman today.
The traditional school system, in Gardner's (1989)
language the "uniform school," is based on the idea of a
core curri9ulum for everyone, with facts that all should
know, and few electives.

In the uniform school there

are regular assessments of students of the IQ or
scholastic aptitude variety.

Thes~ reliable scores are

used to sort people into three groups, those needing
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special education, the average, and the best and
brightest.
Gardner (1989) argues that it is time to recognize
the reality that because none of us can know everything
anymore, the processes -involved in the uniform school
have become obsolete.

He proposes a new approach called

the "individual-centered" school.

In the individual-

centered school, educators realize that choice is
inevitable among school subjects and curricula.

So

individual students are match~ with curricular areas
and custom-tailored teaching methods based upon their
pdrticula~ spectrum of intelligEmces.
Gardner isn't starry-eyed about his proposal.
realizes that there is no educational utopia.

He

"There is

a major risk to this program, of which I am well aware,"
he states.

"That is the risk of premature billeting--cif

saying, 'Weil., 1Johnny is four, he~ seems to be musical,
so we are going to send him to Juilliard and.drop
everythi.ng else'" (Gardner, 1989, p. 81}.

Gardr1E'~r

believes that his ultimate goal is help people feel more
engaged and competent, and therefore more inclined to
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serve the society in a constructive way.
While Gardner (1993c) notes that the idea of
schools specifically devoted to the use of MI theory is
still in its infancy, one such school does exist today
in Indianapolis.

The Key Elementary Magnet School was

founded in the late 1980s by eight teachers who were
impressed by MI theory.

Unique to the school is daily

-

stimulation of each child'.J:i multiple intelligences,
I

through participation in computing, music, and "bodilykinestetics," in addition t~ traditional elementary
school curricula.
Key School students are given the opportunity to
participate in daily "pods" or groups of multi-aged
peers, who working with teachers and community members,
discover a variety of subject matter from architecture
to "making money."

Gardner (1993c) equates this feature

of the school with apprenticeship.

Additionally,

students engage in three self-chosen projects each year.
The project presentations are videotaped and serve as a
record of a student's cognitive progress over the course
of their school career.
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The M~ approach offers a fresh way to ·look at the
capabilities of students.

It is intuitively attractive

to teachers who daily observe the infinite variety of
differences among their students.

Through the MI

perspective, a learner has the opportunity to
demonstrate h.is or her intellectual prowess in not just
the two traditional ways (mathematical-logical &
linguistic), but in at least seven ways.
Integrating the Three Theories
The psychometric approachs.lto intelligence has
excelled strongest in the identification of persons at
the two enp.s of the distribution-.

The approach has i.n

many, but certainly not all cases, served to get the
gifted into special programs to serve their needs.

It

has further helped to get individuals with mental
retardation into special programs to serve their needs,
although there is concern that such programs could limit
what individuals-potentially achieve.
Traditional. Approach Idr::,ntifies Exc~ti-onal Cases
Because of providing utility in understanding
exceptional cases and bec:ause humans are obsessed with
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classifying and labeling things, it seems likely that
instruments like the Stanford-Binet and the Wechsler
Intelligence Scales will continue to have a place in
educational practice.

But in using such instruments,

educators should exercise caution to avoid falling into
the trap of using IQ labels to make predictions that may
limit students.
The practice of ignoring normal cases in or-der to,
~

concentrate on abnormally low or high cases is not
unique to the field of intelligence.
~

Until recent

decades, the study of personality was also concentrated
mostly on unusual instances.

The arrival of Isabel

Briggs Myers into the personality arena has enhanced our
understanding of that area.

Researchers such as Robert

Sternberg and Howard Gardner are doing the same for
intelligence.

Briggs Myers words are instructive of the

challenge that lies ahead:
It is not too much to hope that wider
and deeper understanding of the gifts of
diversity may eventually reduce the misuse
and non-use of those gifts.

It should lessen
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the waste of potential, the loss of opportunity,
and the number of dropouts and delinquents.

It

may even help with the prevention of mental
illness (Briggs Myers, 1980).
It is not enough to know that a person has
intelligence to a greater or lesser degree.
must do more than just measure intelligence.

Schools
To really

aid someone in developing their potential, to educate,
one must understand the individual's propensity to apply
their menta.l faculties.

How d&s a student naturally

<lirect his or her intelligence and how can schools and
educators -assist with this process?
Practical Intelligence For Schools
To find the answer to this question, Sternberg and
Gardner have joined together to integrate their
thsoretical approaches in a practical educational
program.

Practical intelligence for schools (PIFS)

investigators are attempting to combine notions of the
contextual subtheory of triarchic theory with the
subject domains of the personal intelligences of MI
theory (Gardner 1993c).

Academic success is being
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studied in relationship to the contextual functions of
adaptation to, selection of, and shaping of
environments.

The study also hopes to determine how

interpersonal and intrapersonal intelligences combine to
produce positive academic experiences.
The PIFS program is designed to learn about and
teach "practical intelligence" in elementary through
graduate school (Jacobson~ 1992).
I

Investigators plan to

help teachers become more flexible in adapting to their
student's thinking styles. ~The PIFS approach teaches
students to understand their own and other's thinking
styles (Jacobson, 1992).

Students are also taught to

better allocate their time and to work more effectively
with others.
The PIFS project, through comparison with control
groups, has already shown that the tenants of practical
· intelligence can be taught (Jacobson, 1992).

Several

master teachers involved in PIFS have stated that they
have found it congenial to their classroom goals and
procedures (Gardner, Krechevsky, Sternberg & Okagaki,
1994) .
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Conclusion
Looking back over the past century, it is amazing
to think of what has been achieved in understanding
human intelligence, especially considering where Binet
and other pioneers began.

Some consider the development

of psychometric intelligence tests to be among the great
accomplishments of the field of psychology in the 20th
century.
Binet's goal of creating an instrument that could
sort children based on mental•apacity seems to have
been accomplished.

Discussion has now turned to the

implications of having such kno~ledge.

While the

availability of easily a&ninistered IQ tests has been
adva.ntageous to some, the tests may have harmed others.
This state of affairs has caused controversy that will
likely continue, but a changing focus among intelligence
researchers may make the discussion of such issues seem
less important ..
Researchers such as Robert Sternberg are not
satisfied to only measure intelligence.

Their focus has

shifted toward understanding intelligence as it is

Intelligence
45

applied in everyday life.

Sternberg believes that the

field of intelligence. needs to establish itself as an
independent discipline, that at the same time, needs to
draw upon and give to many other disciplines (Sternberg,
1985).

Psychologists, educators, and others will work

together build a broad new academic discipline, one that
goes beyond IQ tests.

-

Howard Gardner has aStracted a great deal of
I

interest among educators with his MI theory of
intelligence.

But, MI the~y is just beginning to be

tested scientifically.

Looking back on the number of

years that it took to develop the theory underlying the
psychometric approach, it may be several years before
one can confidently rule Gardner's claims to be
truthful.

It is probable that the MI theory of 2005

will be somewhat different from that of MI theory today.
With new theoretical approaches to guide
intelligence research, the future promises an ever
expanding base of knowledge for educators to put into
practice.

In addition to being able to measure

intelligence, in the future we will better understand

Intelligence
46

the factors that can create and alter it.

Such a

development will likely expand the possibilities for
ourselves and our students.
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